Steroidogenic factor-1 controls the aldose reductase akr1b7 gene promoter in transgenic mice through an atypical binding site.
Aldo-keto-reductase 1B7/mouse vas deferens protein (AKR1B7/MVDP) is expressed in rodent steroidogenic glands and in the mouse vas deferens. In steroidogenic organs, AKR1B7/MVDP scavenges isocaproaldehyde produced from the cholesterol side-chain cleavage reaction. Akr1b7/mvdp is responsive to ACTH in adrenals and to androgens in vas deferens. Using transgenic mice, we previously delimited the regulatory DNA sequences necessary for expression in both organs and identified by cell transfections, a cryptic steroidogenic factor-1 (SF-1) response element (SFRE) at -102 that overlaps a proximal androgen-responsive element. To address its in vivo functions in adrenals, we devised a transgenic mouse study using wild-type and mutant akr1b7 promoters driving the chloramphenol acetyltransferase reporter gene. Adrenal expression in adults was impaired in all lines mutant for -102 SFRE. This effect is linked to impaired SF-1 binding and not to impaired androgen receptor binding, because akr1b7 expression is not affected in adrenals of androgen receptor-defective Tfm mice. Triphasic developmental patterns of both AKR1B7 and wild-type transgene expression paralleled changes in SF-1 levels/binding activity; expression was maximal in late embryos, minimal in 6- to 15-d-old neonates, and thereafter progressively restored. Differences in developmental expression between wild-type and mutant transgenes revealed that requirement for the -102 SFRE appears stage specific, as its integrity is an absolute prerequisite for reinduction of gene expression after postnatal d 15. Further, mutation of this site did not affect transgene responsiveness to ACTH. These findings demonstrate a new function for SFRE in vivo, via influencing promoter sensibility to postnatal changes of SF-1 contents, in controlling promoter strength in adults without affecting adrenal targeting, hormonal control, or early gene expression.